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(57) ABSTRACT 
A method is disclosed for preparation of superconduc 
tive substances, and in particular, those comprising a rar 
earth element, barium (Ba), copper (Cu) and oxygen, 
having a composition represented by the general for 
mula: LnBa2Cu3O7-6 in which Lin represents a rare 
earth element and 6 has a value of about 0 to 0.5. The 
method includes forming a solution containing an or 
ganic compound of a rear earth element, an organic 
barium compound and an organic copper compound in 
an organic solvent, homogenizing the resulting solution, 
stripping the organic solvent from the homogenized 
solution by evaporation to give a precipitate and pyro 
lyzing the precipitate to obtain the superconductive 
substance. The precipitate may also be formed as fibers. 
or films prior to pyrolysis. 

17 Claims, No Drawings 
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PROCESS FOR PREPARING CERAMIC 
SUPERCONDUCTIVE SUBSTANCES 

This is a continuation-in-part of copending applica 
tion Ser. No. 07/254,636 filed on Oct. 7, 1988, now 
abandoned. 
The present invention relates to a method for prepa 

ration of superconductive substances, and in particular, 
those comprising a rare earth element, barium (Ba) and 
copper (Cu) oxide, having a composition represented by 
the general formula: 

in which Lin represents a rare earth element selected 
from the group consisting of Y, La, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb and Lu and 8 has a value of 
about 0 to 0.5. 

BACKGROUND OF THE INVENTION 
Sintered materials having a composition according to 

the formula LnBa2Cu3O7-8 are already known as su 
perconductive substances. Such sintered materials are 
produced from a powder mixture comprising an oxide 
of a rare earth element (Ln2O3), barium carbonate 
(BaCO3) and copper oxide (CuO) by blending and mill 
ing the powder mixture, pre-sintering the resulting 
powder, again milling the pre-sintered product, press 
shaping the resulting powder and sintering the shaped 
product. 
However, the conventional powder process has the 

following problems: 
(a) since an oxide or a carbonate is used as a starting 

material, the synthesized product often is nonhomoge 
neous and the removal of the impurities is difficult. 
Accordingly, superconductive substances having a high 
purity and a uniform composition were difficult to ob 
tain, and superconductive substances with improved 
characteristics are needed, 

(b) in practice, because the process includes the sin 
tering of a powder, the ability to shape the material is 
poor and it is difficult to obtain superconductive sub 
stances with a desired shape. In particular, it is ex 
tremely difficult to manufacture filmy or fibrous super 
conductive substances, and 

(c) the sintering step requires heating to relatively 
high temperatures, and the manufacturing costs are 
therefore high. 
The present invention provides a method for prepar 

ing superconductive substances in shapes, which are 
difficult to manufacture by other conventional pro 
cesses. In addition, superconductive substances of high 
purity can be produced by the method of the present 
invention. 

SUMMARY OF THE INVENTION 

The present invention provides a method for prepara 
tion of rare earth element-barium-copper oxide series 
superconductive substances having a composition ac 
cording to the general formula: 

in which Lin represents a rare earth element selected 
from the group consisting of Y, La, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, and Lu and 8 has a value of 
about 0 to 0.5. The method comprises forming a homo 
geneous solution containing ari organic compound of a 
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rare earth element of Y, La, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, or Lu, an organic barium compound 
and an organic copper compound in an organic solvent, 
stripping the organic solvent from the solution by evap 
oration to give a solid or semi-solid precipitate and 
pyrolyzing the precipitate to obtain the superconduc 
tive substance. 
The three components (the rare earth element-con 

taining organic compound, the organic barium com 
pound and the organic copper compound) are mixed in 
the form of a solution of the three components in an 
organic solvent, so that the homogeneity of the result 
ing blend of the three components is substantially in 
creased. In addition, the composition of the final super 
conductive substance can be readily controlled by ad 
justing the concentration of the components and the 
amount of the solution. Moreover, as the organic sol 
vent is removed by evaporation, the resulting precipi 
tate can be separated in a paste-like state having a vis 
cosity appropriate for easy subsequent shaping pro 
cesses. Accordingly, the paste-like precipitate can be 
shaped by appropriate means, so that the shape of the 
finally obtained superconductive substance can be con 
trolled with great freedom. As a result, superconductive 
substances with high purity and formed in any desired 
shape including films, fibers, granules, and fine pow 
ders, can be manufactured easily and surely at low cost. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the method of the present invention, solutions of 
the organic metal compounds of rare earth element 
(selected from Y, La, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, and Lu), barium, and copper can be prepared 
individually in organic solvents and then combined or 
the organic metal compounds can be dissolved in the 
same portion of organic solvent. The organic metal 
compounds include, for example, metal salts of carbox 
ylic acids, metal alkoxides, metal ether compounds, 
metal amide compounds, metal organic chelate com 
pounds and others. Preferred are those organic metal 
compounds where each organic substituent contains 
one to seven carbon atoms. More preferred are those 
organic metal compounds where each organic substitu 
ent contains one to five carbon atoms. Organic metal 
compounds represented by the formula Mn (OR), 
where R denotes an organic substituent and n is the 
oxidation state of the metal, are often preferred. Pre 
ferred organic metal compounds are metal alkoxides, 
for example, yttrium triisopropoxide and gadolinium 
triisopropoxide; metal ethers, for example, barium bis-2- 
ethoxyethoxide, barium bis-2-methoxyethoxide, and 
copper bis-2-ethoxyethoxide; metal salts of carboxylic 
acids, for example, barium diacetate; metal-organic 
chelates, for example, yttrium acetylacetonate and cop 
per bis-acetylacetonate. 
The organic metal compound itself can be dissolved 

directly in an organic solvent. Alternatively, the metal 
itself or another compound of the metal can be added to 
an organic solvent with which the metal or metal com 
pound reacts to give a soluble organic metal compound. 
In this case, the resulting organic metal compound is 
formed in situ in the solvent and remains dissolved 
therein. Correspondingly, the combination of metal or 
metal compound and the organic solvent can also be 
used as a starting material in the method of the present 
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invention. The presence of impurities in the solution is 
unfavorable, so that purification may be required. 
The organic solvents useful in the preparation of the 

metal solutions are ones which can dissolve the rare 
earth element-, barium- or copper-containing organic 
compound to form the respective solution and which 
form homogeneous solutions comprising the metal-con 
taining organic compounds by a homogenization treat 
ment such as blending, stirring or the like. Examples of 
preferred organic solvents include hexamethyldisilox 
ane, benzene, toluene, pyridine, tetrahydrofuran, iso 
propyl alcohol, 2-methoxyethanol, 2-ethoxyethanol, 
dimethylformamide, dimethylsulfoxide, ethylene gly 
col-monoalkylether, ethylene glycol-dialkylether, ace 
tylacetone, ethylenedianine and mixtures thereof. In 
particular, ethylene glycol-monoethylether, acetylace 
tone, and toluene-ethoxyethanol mixed solvent are pref 
erably used. Especially useful are bidentate solvents like 
ether alcohols or beta diketones. 

In the practice of the present invention, various 
means can be utilized for the preparation of the above 
mentioned solutions containing three organic metal 
compounds. For example, there may be mentioned a 
method where the respective organic metal compounds 
are dissolved in the same or different miscible organic 
solvent(s) to form the respective solutions and these 
three solutions are blended; a method where two or 
ganic metal compounds are dissolved in the same or 
ganic solvent to form a solution, while the remaining 
one organic metal compound is dissolved in the same or 
a different miscible organic solvent to obtain another 
solution, and then the two separately prepared solutions 
are blended; and a method where the three organic 
metal compounds are dissolved in the same organic 
solvent either simultaneously or sequentially to obtain a 
solution containing the three organic metal compounds. 

In each of the above-mentioned means, the selection 
of the organic solvents which are to be used is impor 
tant in practice. Specifically, the solvents must be capa 
ble of sufficiently dissolving the intended organic metal 
compounds and additionally be sufficiently miscible 
with other solvents when two or more different solu 
tions are blended. In practice, a good solvent for the 
organic copper compound is also often capable of dis 
solving both the rare earth element-containing organic 
compound and the organic barium compound and 
therefore may be used to dissolve all three organic 
metal compounds. 

In the case when the solution containing all three 
organic metal compounds is prepared by blending plu 
ral solutions each containing the respective organic 
metal compound individually, the concentration and 
the amount of the respective solutions are not critical in 
the practice of the present invention, so long as the 
solutions are combined to provide a molar ratio of rare 
earth element/barium/copper of 1/2/3 in the final su 
perconductive substance. Accordingly, the maximum 
soluble amount of the intended organic metal com 
pound in the organic solvent to be used may first be 
experimentally determined, and the amounts of the 
other organic metal compound and organic solvent can 
be determined on the basis of the previously obtained 
experimental data. In general, the actual concentration 
of each of the organic metal compounds varies fro 
about 10- to about 10-3 mol/L. 
The homogenization of the solutions containing the 

above-mentioned three organic metal compounds dis 
solved therein is important so as to facilitate copolycon 
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4. 
densation reactions of these organic metal compounds, 
which is necessary to obtain the desired superconduc 
tive substance. The homogenization of the solutions can 
be attained by stirring the Solutions together at normal 
temperature or under heat, for example under reflux for 
about from 2 to 5 hours. In practice, any homogeniza 
tion is sufficient which upon further processing accord 
ing to the instant invention, produces a substance of the 
formula LnBa2Cu3O7-8. If desired, homogenization 
can be accelerated by stirring for a longer period of time 
under heat, so long as such heating does not promote 
reduction of the copper in the solution and correspond 
ing separation of Cu2O. 

Prior to or during the homogenization, water may be 
added, although not always necessary, in an amount of 
from to 4 equivalents, whereby product having a 
higher polymerization degree can be obtained. Al 
though co-reaction of the metal compounds is not nec 
essary during the homogenization process, it is gener 
ally preferred that such co-reaction be facilitated as far 
as possible during the homogenization process. Such 
co-reaction may be facilitated, for example, by the addi 
tion of water. 

Next, the organic solvent is stripped by evaporation 
from the homogeneous solution. In this solvent-strip 
ping step, the solution is gradually concentrated to 
cause the separation of a precipitate. With further re 
moval of the solvent, the precipitate becomes paste-like 
or solid. The solvent may be removed, for example, by 
first subjecting the solution to a reduced pressure treat 
ment (several millimeters mercury) at room tempera 
ture for about 4 to 5 hours so that the solution is concen 
trated from the initial concentration to a relatively high 
concentration, and secondly, subjecting the concen 
trated solution to a vacuum drying treatment at room 
temperature or under gentle heat until a solid precipi 
tate is formed. Following the solvent-stripping step, the 
pyrolyzing treatment is carried out, and therefore, it is 
preferred that the organic solvent in the resulting pre 
cipitate be removed as thoroughly as possible by evapo 
ration. 

After the completion of the solvent stripping-step or 
during the step, a paste-like precipitate may also be 
separated. Such a precipitate is fluid and somewhat 
viscous, and can be formed into a desired shape. For 
instance, the precipitate can be coated over the surface 
of a support so as to form a filmy product, or alterna 
tively, this can be spun by an appropriate means to 
provide a fibrous product. Accordingly, since the pre 
cipitate of the present invention can be easily formed 
into a desired shape, superconductive substance can 
likewise be produced in any desired shape. 

In the shaping step, the support on which the precipi 
tate composition is to be coated is not specifically lim 
ited but can, for example, be selected from zirconium 
materials, titanium materials, ceramic fibers, copper, 
platinum, ceramics such as magnesia, sapphire, zirconia, 
strontium titanate, etc. Regarding the means of spinning 
the precipitate to fibers, there may be mentioned a 
method where a spinnable product obtainable from the 
precipitate is drawn up and spun to give fibers, and a 
method where the precipitate is extruded into a spin 
ning solution having a function of extracting the or 
ganic solvent that remains in the precipitate to give 
fibers. To facilitate the shaping step, it is possible to 
control the reaction time so as to adjust the viscosity of 
the precipitate or to introduce some polymerizable 
functional group(s) into the organic metal compounds 
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so as to elevate the degree of polymerization of the 
product, whereby fibrous superconductive substances 
having a high strength can be obtained. 
The above-mentioned shaping step is not indispens 

able in the method of the present invention. Accord 
ingly, if the intended form of the superconductive sub 
stance does not specifically require the shaping step, it 
can be omitted, and the precipitate obtained in the sol 
vent-stripping step can be directly subjected to pyroly 
sis. Even when the shaping step has been carried out, if 
organic solvent still remained in the shaped body, any 
additional step of further stripping the organic solvent 
can of course be effected. 
The solid or semi-solid precipitate is subsequently 

subjected to pyrolysis. The pyrolysis process comprises 
the following three stages. 

(1) Pyrolysis of Residual Organic Materials 
In general, the precipitate composition still contains 

organic solvent(s), which have not been completely 
stripped, and in addition, may further contain some 
by-products such as alcohol. The treatment at this stage 
is intended to remove these organic materials, for exam 
ple, this stage of the pyrolysis treatment is effected by 
heating the composition in air, nitrogen, or an oxygen 
gaseous stream, at a relatively low temperature of 500 
C. or lower, for several hours or so. 

In general, for example, it is sufficient to first treat the 
composition in dry air at 400° C. for 1 hour and then 
further treat it in oxygen gas at 500° C. for 2 hours. 

(2) Crystallization Treatment of Precipitate 
The purpose of this treatment is to crystallize the 

precipitate or to elevate the crystallinity of the composi 
tion. For example, this can be effected by heating the 
composition in an oxygen gas at a temperature higher 
than the temperature of the first pyrolysis stage, for 
example, at a temperature of 900 C., for 3 to 4 hours. If 
the temperature is lower, a longer time at the tempera 
ture is required. It is necessary to carry out the pyrolysis 
in an oxygen atmosphere so that the final solid product 
has a composition corresponding to the formula LnBa2 
Cu3O7-8 and is free from oxygen defects. The atmo 
spheric gas need not be limited to only oxygen. Other 
atmospheres such as ozone, air with an elevated oxygen 
content, air, and other oxygen-containing gas mixtures 
can also be used. 

(3) Annealing Treatment 
After completion of second treatment step, the prod 

uct is gradually cooled in the oxygen gas to about 400 
C. and thereafter immediately transferred to a dry atmo 
sphere and cooled to room temperature, whereby the 
annealing treatment is completed. The purpose of this 
treatment is to lower oxygen vacancies which occur in 
the composition during the high temperature pyrolysis. 
Practically, it is preferred to cool the composition in 
oxygen gas from 500 C. to 300° C. at a cooling speed of 
about 100° C./h and then it may be more rapidly cooled. 
Alternatively, the composition can be cooled under 
normal conditions and then re-heated in an oxygen-con 
taining atmosphere at a relatively low temperature, for 
example, at 400° C. to 600 C. or so. The re-heating 
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After the pyrolysis step, a black solid product is gen 

erally obtained. This solid product is a superconductive 
substance which exhibits superconductivity at a rela 
tively high temperature. In addition, when the precipi 
tate composition is shaped prior to the pyrolysis step, 
the shape of the composition can be maintained during 
pyrolysis so that a shaped superconductive substance is 
obtained. For example, when the precipitate composi 
tion is shaped into films or fibers, filmy or fibrous super 
conductive substances can be obtained. Obviously, a 
fine powdery superconductive substance is obtained 
when the precipitate composition is pyrolyzed without 
further shaping. 

In accordance with the present invention, supercon 
ductive substances which have an extremely high purity 
and which have been formed into a desired shape can be 
readily and reliably obtained at a low manufacture cost. 

Next, the present invention will be explained by refer 
ence to examples, which, however, are not intended to 
limit the scope of the present invention. 

EXAMPLE 1. 

Barium metal was dissolved in ethylene glycol mono 
ethylether (hereinafter referred to as "EGME"), to 
prepare 100 mL of EGME solution containing 0.002 
mol of barium. 550 mL of EGME solution containing 
0.003 mol of copper bisacetylacetonate was added to 
the barium solution. Next, 300 mL of EGME solution 
containing 0.001 mol of yttrium triisopropoxide was 
added to the resulting solution, and the whole was 
stirred for 3 hours at room temperature, to obtain a 
homogenized solution. The solution was then treated 
under a reduced pressure of several millimeters mer 
cury for about 4 hours to evaporate EGME. The solu 
tion was concentrated to 35 mL of a green solution. The 
concentrated solution was further subjected to vacuum 
drying to obtain a green paste-like precipitate composi 
tion. The precipitate composition could be easily 
shaped. 
The precipitate composition was heated in air at 500 

C. for 1 h, in oxygen gas at 930 C. for 3 h and then in 
oxygen gas at 450° C. for 2 h in order, and thereafter 
was rapidly cooled in a dry atmosphere at 25 C. A 
black solid was produced by this pyrolysis treatment. 
X-ray diffraction analysis of the solid confirmed a con 
position according to the formula LnBa2Cu3O7-8. 
The solid was cooled to a temperature of 87 K. and 

the electric resistance was measured to be 0 (zero), 
which indicates that the solid shows superconductivity 
at 87 K. 

EXAMPLE 2 

The procedure of Example 1 was repeated, except 
that gadolinium triisopropoxide was used in place of the 
yttrium triisopropoxide. A solid product having a com 
position of the formula GdBa2Cu3O7-8 was obtained. 
This solid product was also found to have the same 
electroconductivity as that obtained in Example 1. 

EXAMPLE 3 

0.0934 g of yttrium triisopropoxide was dissolved in 
500 mL of 2-ethoxyethanol, 0.0964 g of barium metal 
was added thereto and dissolved, and further, 2.45 mL 
of a toluene solution containing a compound of a for 

treatment can be omitted, if the above-mentioned an- 65 mula: 
nealing treatment is sufficient. Thus, the proportion of 
oxygen defects in the composition can be remarkably 
reduced, by an appropriate cooling sequence. 
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in an amount of 0.584 mol/L was added to the solution. 
Then, 2-ethoxyethanol was added to make 1000 mL in 
all. 

500 mL of the solution was stirred under reflux at a 
temperature of about 80° C. for 12 h (the period being 
sufficiently longer than the time necessary for homoge 
nization of the solution), and then 20.58 uL ( equiva 
lent) of water (H2O) was added thereto and the whole 
was heated for a further 5 h at about 80 C. 
A platinum plate was dipped in the solution and 

drawn up. The plate was subjected to vacuum drying 
under a reduced pressure of several millimeters mer 
cury for about 4 h. Next, it was heated in an oxygen gas 
at 200 C. for 3 h, at 850 C. for 12 h, at 920 C. for 12 
h and then at 550° C. for 5 h in order. Afterwards, it was 
rapidly cooled by dipping in liquid nitrogen, to obtain a 
black film. 
By X-ray diffraction analysis, the film was found to 

have a composition according to the formula YBa2 
Cu3O7-6. 
The film was cooled to a temperature of 90 K. and the 

electric resistance was measured to be 0 (zero), which 
indicates that the film exhibits the Meissner effect at 90 
K. 

EXAMPLE 4 

0.133 g (0.5 mM) of yttrium triisopropoxide, 0.137 g 
(1.0 mM) of barium metal and 0.393 g (1.5 mM) of cop 
per acetylacetonate were added to 500 mL of 2-methox 
yethanol, which had been dried with molecular sieves 
and dissolved therein. The resulting blue solution was 
gently heated under reflux in a dry atmosphere with 
reduced pressure to strip the solvent, whereupon the 
solution became a green waxy substance. 

This substance was first heated in air at 40° C. for 2 h 
and then in an oxygen gas at 950 C. for 4 h. After 
wards, it was cooled to 700 C. in oxygen gas and an 
nealed for 16 h, and then further gradually cooled to 
room temperature over 1.5 hours or more. 
The resulting substance was analyzed by X-ray dif 

fraction, and found to be consistent with the formula 
LnBa2Cu3O7-8 which is characteristics of supercon 
ductive substances. 

In the above process, a green solution from which the 
solvent had not been completely stripped was spun to 
obtain a fibrous substance. In addition, a glass base was 
dipped in a solution which contained a still larger 
amount of the solvent than the abovelsolution, and as a 
result, a bluish green film was formed on the surface of 
the glass base. 

EXAMPLE 5 

The procedure of Example 4 was repeated, except 
that 0.1939 g (0.5 mM) of yttrium acetylacetonate was 
used in place of the yttrium triisopropoxide. As a result, 
a substance having the same composition as that of 
Example 4 was obtained. 

EXAMPLE 6 

1.064 g (4 mM) of yttrium triisopropoxide, 1.099 g (8 
mM) of barium metal and 3.1413 g (12 mM) of copper 
bisacetylacetonate were added to 1 L of 2-methoxye 
thanol and dissolved therein. 400 cc of the solution was 
subjected to reflux at reduced pressure in the same 
manner as Example 4 to strip the solvent, and then 25 cc 
of the solvent was added thereto. The resulting solution 
had 21 mM of a hydrolyzable group. To the solution 
was added 3 cc of ammonium hydroxide containing 
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8 
about 100 mM of water (corresponding to about 5 times 
amount of hydrolyzable groups) for hydrolysis. The 
solution was dried and pelletized and then heat-treated 
in the same manner as Example 4, whereby a supercon 
ductive substance exhibiting the Meissner effect in liq 
uid nitrogen was obtained. 

EXAMPLE 7 

Barium metal (10 mM) and copper bisacetylacetonate 
(15 mM) were dissolved in 100 mL of dry 2-methoxye 
thanol. Water (1.1 g) and cyclohexylamine (11.4 cc) 
were added to the solution. Then yttrium triisopropox 
ide (5 mM) was added to the solution. The solution was 
vacuum stripped to near dryness. Fibers of several cen 
timeter length and about 10 micrometer diameter were 
drawn from the concentrated solution. Fibers were 
pyrolyzed at 950 C. in oxygen, then annealed at 450° C. 
in oxygen and finally cooled rapidly to room tempera 
ture. The fibers retained their shape after the pyrolysis 
treatment. This experiment illustrates the ability to form 
the precursor solution or precipitate into fibers and 
convert them to superconductive material. 
That which is claimed is: 
1. A method for preparation of superconductive sub 

stances having compositions represented by the general 
formula: 

in which Ln represents a rare earth element selected 
from the group consisting of yttrium and gadolinium 
and 8 has a value of about 0 to 0.5, which method com 
prises, 

forning a solution containing an organic compound 
of a rare earth element selected from the group 
consisting of yttrium triisopropoxide, yttrium ace 
tylacetonate, and gadolinium triisopropoxide; an 
organic barium compound selected from the group 
consisting of barium carboxylic acid salts, barium 
ether compounds, barium chelates, and barium 
amides; and an organic copper compound selected 
from the group consisting of copper carboxylic 
acid salts, copper ether compounds, copper che 
lates, and copper amides; in an organic solvent, 

wherein each organic substituent of the organic bar 
ium compound and the organic copper compound 
contains one to five carbon atoms, 

homogenizing the resulting solution, 
stripping the organic solvent from the homogenized 

solution by evaporation to give a precipitate and 
pyrolyzing the precipitate to obtain the superconduc 

tive substance. 
2. A method for preparation of superconductive sub 

stances as claimed in claim 1, which further comprises 
shaping the precipitate during or after stripping the 
organic solvent from the homogenized solution. 

3. A method for preparation of superconductive sub 
stances as claimed in claim 1 wherein the organic sol 
vent is selected from the group consisting of methoxy 
ethanol, ethoxyethanol, acetylacetone, and mixtures of 
toluene and methoxyethanol, ethoxyethanol, or acetyl 
acetOne. 

4. A method for preparation of superconductive sub 
stances as claimed in claim 1 wherein during the ho 
mogenization of the solution, water is added to the 
solution in an amount of 0.25 to 4 equivalents based on 
metal compounds. 
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5. A method for preparation of superconductive sub 

stances as claimed in claim 1 wherein the precipitate is 
pyrolyzed at a temperature of 900 C. or above in an 
atmosphere containing oxygen. 

6. A method for preparation of superconductive sub 
stances as claimed in claim 1 wherein the organic cop 
per compound is selected from a group consisting of 
copper bis-acetylacetonate and copper bis-2-ethoxye 
thoxide. 

7. A method for preparation of superconductive sub 
stances as claimed in claim 2 wherein the precipitate is 
shaped into a fiber after stripping organic solvent from 
the homogenized solution. 

8. A method for preparation of superconductive sub 
stances as claimed in claim 6 wherein the organic bar 
ium compound is selected from a group consisting of 
barium diacetate, barium bis-2-ethoxyethoxide and bar 
ium bis-2-methoxyethoxide. 

9. A method for preparation of superconductive sub 
stances having compositions represented by the general 
formula: 

in which Lin represents a rare earth element selected 
from the group consisting of Y, La, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb and Lu and 8 has a value of 
about 0 to 0.5, which method comprises, 

forming a solution containing an organic compound 
of a rare earth element of Y, La, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb or Lu, an organic barium 
compound and an organic copper in an organic 
solvent, 

wherein the organic compound of the rare earth ele 
ment is selected from the group consisting of rare 
earth metal ether compounds, rare earth metal 
chelates, and rare earth metal amides; wherein the 
organic barium compound is selected from the 
group consisting of barium ether compounds, bar 
ium chelates, and barium amides; and wherein the 
organic copper compound is selected from the 
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group consisting of copper ether compounds, cop 
per chelates, and copper amides, 

homogenizing the resulting solution, 
stripping the organic solvent from the homogenized 

solution by evaporation to give a precipitate and 
pyrolyzing the precipitate to obtain the superconduc 

tive substance. 
10. A method for preparation of superconductive 

substances as claimed in claim 9 wherein the organic 
barium compound is a barium ether compound. 

11. A method for preparation of superconductive 
substances as claimed in claim 9, which further com 
prises shaping the precipitate during or after stripping 
the organic solvent from the homogenized solution. 

12. A method for preparation of superconductive 
substances as claimed in claim 9 wherein the organic 
solvent is selected from the group consisting of me 
thoxyethanol, ethoxyethanol, acetylacetone, and mix 
tures of toluene and methoxyethanol, ethoxyethanol, or 
acetylacetone. 

13. A method for preparation of superconductive 
substances as claimed in claim 9 wherein during the 
homogenization of the solution, water is added to the 
solution in an amount of 0.25 to 4 equivalents based on 
metal compounds. 

14. A method for preparation of superconductive 
substances as claimed in claim 9 wherein the precipitate 
is pyrolyzed at a temperature of 900 C. or above in an 
atmosphere containing oxygen. 

15. A method for preparation of superconductive 
substances as claimed in claim 10 wherein the barium 
ether compound is barium bis-2-ethoxyethoxide. 

16. A method for preparation of superconductive 
substances as claimed in claim 10 wherein the barium 
ether compound is barium bis-2-methoxyethoxide. 

17. A method for preparation of superconductive 
substances as claimed in claim 11 wherein the precipi 
tate is shaped into a fiber after stripping organic solvent 
from the homogenized solution. 
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